wave event was observed. This disturbance appeared as a sharp "front" followed by several conspicuous wave crests which progressed rapidly through the imager's field of view (180ø). As the front passed overhead the interferometer detected a sudden jump in both the OH intensity (>50%) and its rotational temperature (~20K) with the temperature increase leading the intensity by almost 15 min. At the same time the imager registered a sharp decrease in the OI(557.7 nm) emission intensity. A description of this remarkable event follows.
Introduction

Observations
During the period 6-23 October, 1993, joint imaging and spectrometric observations were made from the DOE Safeguard Facility, Haleakala Crater, Maul (20.8øN, 156.2øW, 2970m). Brief descriptions of these two instruments and their operational details are given in Taylor et al., [1995] and Lowe and Turnbull [1995] . The spectrometer (field of view 10 ø) measured the zenith intensity of several OH Meinel bands in the wavelength range 1000-1650 nm, using a scan time of 23s. The all-sky imager recorded structure sequentially in the NIR OH(715-930 rim) bands, the OI(557.7 rim) and Na(589.2 rim) lines and the O2(0,1) Atmospheric band. The NIR OH filter incorporated a notch at ~865 nm to limit contributions from the O2(0,1) band. Measurements were made using a repetition rate of 3 and 5 min for the OI emission and ,-,9 min for the other emissions. Coincident data were obtained on several nights and a variety of wave displays were observed. In this paper we present measurements of the transit of one spectacular event as recorded by these instruments and discuss its remarkable properties.
Observations of gravity waves in the near infrared (NIR) and visible wavelength nightglow emissions (altitude ~80
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October Wave Event
The night of 10 October was characterized initially by a faint, but persistent, short horizontal wavelength (~15 km) gravity wave propagating towards the NE in the OI emission layer (altitude ~96 kin). Occasional small-scale, short-lived "ripple" waves were also observed in isolation at OH, Na and OI wavelengths. However, around 09:30 UT an unusual disturbance was detected in the northwestern sky near the limit of the camera's fieldof view (~450 km) in all four emissions. This disturbance appeared bright in the OH and Na emissions but dark in the OI and 02 emissions. By 10:30 UT the disturbance was resolved clearly as a series of elongated wave crests characterized by a leading sharp "front" propagating towards the SE. During the next hour the front moved rapidly over the Hawaiian Islands passing over the optical site and through the interferometer's field of view at ~10:50 UT. Sequential images showed similar wave structure in each emission indicating that the disturbance extended throughout the upper mesosphere and lower thermosphere (~80-100 kin) region. Figure i shows this event as imaged in the NIR OH and the OI(557.7 nm) nightglow emissions (the first two images are separated by 18 min, while the second and third are separated by 9 min). The data illustrate the spatial extent and temporal coherence of the wave packet and its rapid motion across the sky. By 11:30 UT the disturbance had progressed well to the SE of Maui and only faint evidence of its passage remained in the overhead sky.
At OH wavelengths this event appeared as a series of bright wave crests propagating through a "dark" almost structureless sky. However, in the OI emission it was manifested as a wave propagating into a "bright" nightglow region leaving an apparently depleted emission in its wake. The net effect was quite extraordinary with a marked reversal in contrast between the wave patterns as recorded at OH and OI wavelengths. depicts this effect well but the magnitude of the contrast is somewhat exaggerated due to the limited dynamic range of the photographic reproduction. Intensity measurements across the camera field in a direction normal to wave crests (Figure 2 ) quantify the impact of the front on these two emissions. A significant increase in the broad band OH signal (~33%), in the wake of the front, and a corresponding decrease (~24%) in OI signal intensity was found. In both cases the amplitudes of the coherent waves trailing the front were considerably less (~8- the display was observed to last for several hours and consisted of a succession of many faint wave crests. The data reported here are quite dissimilar in appearance, consisting of a well defined front and a limited number of wave crests (6-10) progressing behind it. This wave motion stands out in our image data as exceptional in its morphology, clarity and speed of propagation all of which add up to make it a spectacular event. The interferometer data recorded during the transit of this event also point to it being most unusual but for different reasons. Figure  3a shows the intensity of the OH(3,1) band as measured by the interferometer on this night. The data have been averaged and are plotted at 1.5 min resolution. Prior to the event (08:00-10:50 UT) the OH intensity dropped steadily by over a factor of two.
A decrease of this magnitude during the pre-midnight hours was usual for this campaign, though it normally took place over a five hour period [Lowe and Turnbull, 1995] . However, at 10:50 UT a sudden jump in intensity was detected commensurate with the passage of the front overhead, as determined from the image data. Figure 4 shows an expanded plot of the interferometer data at 23s temporal resolution (with three point smoothing) for this interval. In less than four minutes the OH intensity increased by over 50%. After this the emission was characterized by several small amplitude variations (12-18%) associated with the passage of the waves. The average period of this oscillation was found to be ~4.4 min in good agreement with the image data. Although an intensity change of 50% is not by itself exceptional the abruptness of the transition (occurring within one cycle of the wave motion) is unprecedented in our data sets. This jump appears more like a discontinuity and is a clear feature of the front-like nature of the disturbance.
The OH rotational temperature data derived from these measurements is shown in Figure 3b Another characteristic of this event is the apparent reversal in contrast of the structures as seen in the OH and OI data ( Figure  2) . As sequential images of these emissions are rare it is not known whether this effect is a common occurrence. However, a similar effect was observed on several other occasions during this campaign but they were far less conspicuous. Recent model calculations by Picard et al. [1995] indicate that the observed contrast reversal and the measured temperature change could be explained by a bore-like intrusion simultaneously raising the OI layer by ~2kin and pushing the OH layer down by the same amount. This would also account for the abrupt nature of the intensity change (within an interval of <4 min). As no such rapid change has been reported previously, it remains to be seen whether the observed phenomena can be best accounted for in terms of a ducted bore-like motion.
Summary
Observations of gravity wave events of this starkness and clarity are rare. The front-like nature of the disturbance was very distinctive and most unusual. These data offer a unique opportunity to discover important information on the origin and manner of propagation of this new type of disturbance and to investigate its impact on the nightglow emission chemistry. Unfortunately on this night, optical data are available only from
